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GENERAL: To be effectively filed with the Piant Variety Protection Office (PVPO), ALL of the loliowing ilems must be received in the PYPO: {1} Compieted
application form signed by the owner; {2) compleled exhibits A, B, C, E; {3) for a seed reproduced variely at least 2,500 viable untreated seeds, for a hybrid
variely at least 2,500 untreated seeds of each line necessary 1o reproduce the variety, or for Wuber reproduced varieties verification that a viable (in the sense that
it will reproguce an entire plant) tissue cullure will be deposiled and maintained in an approved public repository; (4) check drawn ena U.S. bank for $3,652 (3432
filing fee and $3,220 examinalicn fee), payabie to "Treasurer of the United States” (See Section 97.6 of the Regulations and Rules of Practice.) Partial
applications will be held in the PYPQ for not more than 90 days, then returned 1o the applicant as vnfiled. Mail application and other requirements to Plant Variety
Frotection Cffice. AMS, USDA, Room 401, NAL Buiiding, 10301 Ballimore Avenue, Beltsville, MD 20705-2351. Retain ong gopy for your files. All items on the
face of the application are selt explanatory unless noted below. Corrections on the application form and exhibils must be initialed and dsted. DO NOT use
masking materials to make corections. If a cerlificate i allowed, you will be reguested to send a check payable to "Treasurer of the United States" in the amount
of $432 for issuance of the cerificate. Certificates will be issued to owner, not licensee or agent.
Plant Variety Protection Office
Telephone: (301) §04-5518
FAX: {301) 504-5291
Homepage: hitp:/iwww.ams.usda.goviscience/pvpo/pvpindex.him

To avoid confiict with other variety names in use, the applicant must check the appropriate recagnized authority and provide evidence that name has been cleared
by the appropriaie recognized authority before the Centificate of Pretection is issued, For example, for agricultural and vegetable crops, contact: Seed Branch,
AMS, USDA, 10301 Baltimore Avenue, Suite 401 NAL Building, Beltsville, MD 20705, Telephone: {301) 504-5682 htip:/fwww.ams.usda.gov/isg/seed.him.

ITEM

19a. Give: {1) the genealogy, including public and commercial varieties, lines, or clones used, and the breeding method;
(2) the details of subsequent stages of selection and multiplication;
(3) evidence of uniformity and stability; and
{4) the type and frequency of variants during reproduction and multiplication and state how these variants may be identified

19b. Give & summary of the variety's distinctness. Clearly state how this application variety may be distinguished from all other varieties in the same crop. If the
new variely is most similar to one variety o a group of related varieties:

(1} identify these varieties and state all differences objectively,
(2} attach siatistical data for characters expressed numerically and demonstrate that these are cleer differences; and
(3) submit, if helpful, seed and plant specimens or photographs (prints) of seed and plant comparisans which clearly indicate distinctness.

18c. Exhibit C forms are available from the PYPO Office for most crops; specify crop kind. Fill in Exhibit C (Objective Description of Variety) form as complelely
as possible to describe your variety.

19d. Optional additional characteristics and/or photographs. Deseribe any additional characteristics that cannot be accurately conveyed in Exhibit C. Use
comparative varielies as is necessary to reveal more accurately the characteristics that are difficult to describe, such as plant habit, plant color, disease
resistance, etc.

18e. Section 52(5) of the Act requires applicants 1o furnish a statement of the basis of the applicant’s ownership. An Exhibit E form is available from the PVPO.

20. M "Yes'is specified (seed of this variely be sold by variety name only, as a ciass of certified seed), the applicant MAY NOT reverse this affirmative decision
afier the variety has been sold and so Iabeled, the decision published, or the cerlificate issued. However, if "No" has been specified, the applicant may
change the choice. {See Regulations and Rules of Practice, Section §7.103).

23. See Sections 41, 42, and 43 of the Act and Section 97.5 of the regulations for eligibility requirements.

24. See Section 55 of the Act for instructions on claiming the benefit of an earlier filing date.

22. CONTINUED FROM FRONT (Please provide a sialement as 1o the limitation and sequence of generations that may be certified.)

23. CONTINUED FROM FRONT (Please provide the date of first sale, disposition, transter, or use for each country and the circumstances, if the variety
{including any harvested material) or a hybrid produced from this variety has been sold, disposed of, transferred, or used in the UL 8. or other countries.)

24, CONTINUED FROM FRONT (Flease give the counlry, date of filing or issuance, end assigned reference number, if the variety or any component of the
variety is protected by intellectual properiy right {Plant Breeder's Right or Patent).)

JAPAN Plant Breeder's Right Certificate, Registration Date: February 9, 2001, Registration No. 8646

NOTES: It is the responsibility of the applicantowner to keep the PVPOQ informed of any changes of address or change of ownership or assignment or owner's
represeniative during the life of the application/cerificate. The fees for filing a change of address; cwner's representative; ownership or assignment; or any
modification of owner's name is specified in Section 87.175 of the regulations. {See Section 107 of the Act, and Sections 97.130, 97.737, 97.175(h) of the
Regulations and Rules of Practice.} :

According fo the Peperwork Reduction Act of 1895, en agency may nol ConouC! of SPONRSOr, and & persafi is [ol required to respond o a colieclion of information unless it displays a vaiid OMB control number. The
valid OME contro! number for this intormation coliection is 0581-0055. The vme required 1o complete this intarmation CONECTion is 6Siimared 10 average 1.4 hours per response, including the lime for reviewing
INstruclions, Searching xisting G8ls SOUNCes, pAINENing 6nd MEIRT3INng Ihe oelz needed, &nd completing end reviewing the colteclion of information.

The U.S. Depariment of Agriculture (USDA} prohitits disctimination in all ils programs and eclivilies on the basis of race, cofor, nalional origin, gendet, religion, ege, disability, sexusi orentation, marilal or farmily
stalus, political beliets, parental sigius, of profecied genelic information. {Nol all prohibited beses apply to alf programs.) Fersons with disabiliies who require aitemative means for communicalion of program
informatian (Brailie, large print, augiciape, el.} should contact USDA's TARGET Center 8t 202-720-2600 {voice and TDD).

To file & complaint of discrimination, wite USDA, Director, Office 0f Civil Faghits, Room 326-W. Whizen Building, 41k snd inpepenpence Avenue. SW, Washington, DC 20250-9410 or call 202-720-5854 (voice anc
TDD). USDA is &n eguel opporunity provider and employer.

ST-470 |04-D2) designed by the Plam Variety Proleclion Office using Word 2002
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EXHIBIT A

“L-Star’ soybean was developed by Kyushu Agricultural Experimental Station
(KNAES), Japan, for transfer of a unique seed trait to the widely grown cultivar
“Fukuyutaka’ (P1506675, USDA germplasm collection) in Kyushu district. ‘L-Star’ has
the Jox1lox1, lox2lox2 and lox3lox3 genotypes, thereby lacking triple lipoxygenase

isozymes in its seeds.

The pedigree of ‘L-Star’ is shown iﬁ Fig Atprovided with the present app]ication
as part of Exhibit A. “Ichime” and “Yumeyutaka” are breeding varieties protected under
Seed and Seeding Law (the Japanese Plant Variety Right), and are commercially
available varieties. “Suzuyutaka” is also a breeding variety protecied under Seed and
Seeding Law and is commercially available, “Wasenatsu”, “P1408251” and “PI86023”
are publically available and stored at the National Institute of Agrobiojogical Sciences in
Japan as genetic resources. Further, the varieties identified by “PI” numbers, as well as
“Wasenatsu”, are all part of the USDA germplasm collection. “Kanto102” itself is not
pﬁblically available, but has been traced back to publically available lines. *Kyuko506’,
‘Kyuk0548’ and ‘Kyuko548’ are names of crosses, ‘Fukuyutaka’ x ‘Ichihime’,
‘Fukuytaka’ x ‘F; of Kyuko506* and ‘Murayutaka’ x ‘BCiF; of Kyuko 548’, respectively.

“1-Star’ originated by single-seed selection from F2 bulk seeds of 30 Fy plants
grown in an experimental field at KNAES in summer 1992 (TableAjwhich derived from
- the cross ‘Murayutaka’ x ‘Kyuko 548’ made in spring 1992. The triple null lipoxygenase
seeds were selected by sodium dodecyl sulfate polyacryamide gel electrophoresis (SDS-
PAGE) of the seed protein using a small part of cotyledon without critical damage on
their viability. ‘Murayutaka’ is a cultivar derived from the mutanis of EMS-treated
‘Fukuyutaka’. It differs in having clear hilum on it’s seeds from ‘Fukuyutaka’ with tan
hilum. Kyuko 548’ is triple null lipoxygenase F selected by SDS-PAGE’S single-seed
selection from the F; bulk seeds from the backcross, ‘Fukuyutaka*’ x ‘Ichihime’ (FigAd.
‘Fukuyutaka’, having the Lox]Lox], Lox2Lox2 and Lox3Lox3 genotypes, originated from

an individual Fs plant selection from the cross ‘Okadaizu’ x “Shirodaizu 3’. ‘Okadaizu’
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(P1594241, USDA germplasm collection) is a native variety in Kyushu district, Japan,
and ‘Shirodaizu 3’ (P1417319, USDA germplasm collection) is inbred line selected from
the native varieties in Okayama Prefecture, Japan. ‘Ichihime’ is a triple null
lipoxygenase cultivar derived by SDS-PAGE’s single seed selection from M3 seeds
originated from the mutation induced F; progeny (M,) of the cross ‘Kanto102’ x
“Yumeyutaka’ (Fig.Af}. The F, seeds were irradiated by gamma ray for the break-down
of close linkage between Lox] and lox2 or lox] and Lox2. ‘Kanto102’ is a double null
lipoxygenase line having the loxIlox1, Lox2Lox2 and lox3lox3 genotypes. It was selected
from a single F; seed selected by SDS-PAGE from the cross of BC4F2 having lox3lox3
genotype x BC;F; having lox1lox1 genotype (Fig.Al} ‘Suzuyutaka® (P1561395, USDA
germplasm collection), grown in Tohoku district, Japan, having the LoxILoxl, Lox2Lox2
and Lox3Lox3 genotypes is the recurrent parent of the backcross. The loxllox] and
lox3lox3 genotypes originated from ‘P1408251° (USDA germp]asin collection), and
‘Wasenatsu’ (native variety in Japan, P1417458 USDA germplasm collection)
respectively (Fig. M) “Yumeyutaka® is a double null lipoxygenase variety having the
Lox1Lox1, lox2lox2 and lox3lox3 genotypes. It was selected from a single F2 seed
selected by SDS-PAGE from the cross of BC3F3 having lox2lox2 genotype x BC.F:
having lox3lox3 genotype (Fig.Af} ‘Suzuyutaka® is used again as the recurrent parent of
the backcross. The lox2lox2 and lox3lox3 genotypes originated from ‘P186023’ (USDA
germpiésm collection) and “Wasenatsu’, respectively (Fig.Aj.

Seven triple null lipoxygenase Fa progeny were advanced in greenhouse hnd
selected by the seed bulk method at KNAES in spring 1993 (Table D “L-Star’ was
selected from a §ingle F3 plant grown in the experimental field at KNAES in summer of
1993. The line selection method was applied for the selection of s and the consecutive
generations since summer 1994. Five plants were selected from the single plants-rows
out of five plants-rows of F4, F5 and F¢ in summer 1994, 1995 and 1996, respectively.
They were evaluated on their agronomic traits and used as ﬁvé lines at the next |
generation. Geﬁetic stability in these 5 lines was confirmed in summer 1996, because the
~ genetic variation in main agronomic traits, i.e. flowering date, maturity date, main stem

length, number of main stem nodes, number of branches and 100 seed weight were less



(g1 pue |- jo uoiisjop)
(-7 pus g jo uo)lejep)
JBA)3 N0 ageuadixod)| j|nu 8iqnop :

(€1 40 uoija|sp)
JBA3|no oseusddxod| | | jnu a|Buls

(¢-1 pue 27 '1-7 jo UdIjajep)

@
A
K
&
. &
B o f
&
L
e

JBAI} N0 astuedAxod)| §|nu. o|GNOP @ ,ZOL 0juUBY,

ByEInKan)

: nsjeuosey

.._?_..::o esuusldAxod|| J)nu ajd|a} : swiyiysy

('19p €1 21 I~

o (iep g
-1 -
4
("1ep -1
® [ "'
404
..Lf._.v-.tl—. ]

T meInAmyng

T eyeInAsang,

O AUIe), 3

_ uojjeipesd|
KB L

~eyeInAnyny,

JB15-7, 0 soF1pad ay) |y 814

LY

('1ep £-1)
(‘tep £-1 nsjeuesey
_(1ep £ i ;—H
’ nn—-om .
('1op ) BUBINANZNG | BMeINAnzZNg |
" g1 ‘T-N_
eyeInfeuny (1P -1
("1sp Z-0 |- £70981d
L ("lep Z2-7) 14 .
404 :
JByeninzng - eyeInAnzng |
Cisp 1-7)
C1ep -7 % 182801 d
_'lep 1) |
n...—g . )
BEIANNS, T ayeyndnzn
(“Iop . SARENS .
£-1 I-D__| ‘lap p-
E01 ojuey, .hmhn“umuﬂu.
'1ep -7
nL -
L (18P =) BeInanzng |
4mg

) .lxﬂi_._mam ,




200300229

S
o
&
d \
BOVESAE Aq parostes sem (suikron svwnsdhxodsy) xof 1 agdsy
, Y5 O Jo tafog, x wgmndempy, 6 Zggomy ,
SOSOAY JO 13, x ExROANIL, 81 grgomAT
SUNERY, x Smninmg, st gocoyniy,
PRA[  oendi] mansy PRI 3stiby isarp) PRI] ooy woa1D) PRM[ _ aemol weasg) sovrd kg
x0[ o Siday :
symen ’ . uoudfas
uovnody| xof gat s uindal . XOf [t S o} [nu sy, 30) LY
“onoops| X : Ao VoIP AU o] w0
wwpd oi8uig 1S|5P0 peme| | oo ofdugispade pazmo g 1928 3[3g|6p0og pozIIa g TonwpRg
. P[RS
s ¢ Spacapel  spon ¥y 908 0| $po0e Irlng 8 spae | sl £ 4 8po0s g M Jo-op
s og sy 4, menog| - i 4 __owmd og W Jo-oN
$i Bpsomy 9050y
*3 £ y | i 13 108 e S i S8010) UORRIUSE
Ay JSUnEnG i\ f= — puids| Birang g Soeng Ledg| JoUmIm, Sunidg, V0SNIg
9651] 5661] vE6L £661 . ] 661 1661 | 0661 Jx
, : "S-T, Jo Knei Fmpoaigray sy

20 379 L




200 2
® o 0030602289

than 5% among the five F plants-yows, and similar to those of “Fukuyutaka’, widely
grown in Kyushu district (T ableA)‘)

Evaluations of agronomic traits, disease resistance and seed yield were conducted
at more than 10 prefectural agricultural experiments stations during 1996 through 2000.
Variety registration of ‘L-Star® was applied 10 the Ministry of Agriculture, Forestry and
Fisheries of Japan in 1997 and has been approved in 2001 as Registration No. 8646 (a
copy of the Certificate of Registration is attached to the present application).

‘L-Star’ had been observed for 5 generations (F through Fio) of reproduction and
during the seed increase period and is stable and uniform (TableM\. ‘L-Star’ shows no

variants for all traits described in Exhibit C (Objective Description of Variety).
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UNIFORMITY AND STABILITY OF ‘I?:gl;"}:RA’%)N QUANTITATIVE CHARACTERS
QUANTITATIVE CHARACTERS 1996 1997 1998 1999 2000
Main stem length (cm) Average 63 5 382 551 667 673
Standard Deviation 3.0 2.0 1.5 3.0 24

Variation coefficient (%) 4.7 5.3 2.8 4.5 3.6

No. of main stem nodes Average 147 135 149 160 162
Standard Deviation 0.2 6.1 0.2 0.4 0.2

Variation coefficient (%) 1.5 0.4 1.3 2.7 1.0

No. of primary branches Averape 3.7 4.0 5.2 44 7 4.0
Standard Deviation 0.3 0.7 0.2 0.1 04

Variation coefficient (%) 7.2 162 34 23 10.2

100 seed weight (g) Average 258 247 281 211 319
Stendard Deviation . 09 08 03 05 07

Variation coefficient (%) 3.4 3.2 1.0 24 23

Days to Fiowering (days) Average 290 390 420 440 430
Standard Deviation 00 - 00 0.0 0.0 0.0

Variation coefficient (%) 0.0 0.0 0.0 0.0 0.0

Days to Maturity (days) Average 1053 1003 111.0 109.0 1210
Standard Deviation 0.6 0.6 00 00 17

Variation coefficient (%) 0.5 0.6 0.0 0.0 14

Note: Materials and methods are described in Exhibit B except for the planting dates in 1997 and 1999,
which were July 15, 1997 and July 6, 1999.

Average and Standard Deviation: Average and its standard deviation of 3 replicates (20 measurement per
replicates)

Higher variations in 1997 were due to severe infection for soybean cyst nematode (Hereradera glycines
Ichinohe) . ' :



TableA3 The genetic stability of ‘L—Star’

® 200390220

Number |Flowering  Maturi Main stem length| Number of main Number of 100 seed weight
Name of variety  [of dete date (cm) stem nodes branches )
individual {{mon./day) (men./day) Sondird  Mutation Standard  Mutation Stancwd  Mtetion Sunded Mutsisn
= Averags _dovistion_facter (W) jAvarage  devistion factor (5) [Average _ devistion faator (0 JAvarsae  devistion fugior (3)
‘L.-Star’ =1 10 JAug. 18 Oct 24 | 661 25 38[147 08 53| 41 07 1710|249 12 1139
-2l 10 lAug 18 OQct 24 | 664 24 38151 07 48| 42 08 178{243 12 120
-3] 10 |lAug 18 Oct. 24 [848 31 477|149 11 267 38 07 180|261 14 138
-4] 10 |Aug 18 Oct. 24 1633 35 6868|146 05 34| 39 067 180|243 .12 118
=B 10 |Aug. 1B Oct 24 636 26 39148 08 41| 43 06 149 ] 25.7 1.0 10.3
Pedigree average Aug 18 Cet. 24 | 648 14.8 4.1 28.1
Mutation facto '
between pedigree (%) 22 1.9 44 3.3
‘Fukuyutaka' -1 10 JAug. 18 Oct. 24 | 825 27 44[147 08 53| 44 09 208]271 t5 150
©=2] 10 JAug 19 Oct. 24 |B8286 25 308|147 10 68| 39 07 180|255 1.0 97
-3] 10 JAug 18 Oct 24 {1676 30 6567|140 16 NS5] 39 07 180]247 07 10
~4] 10 JAug 19 Oct. 24 | 672 48 72|148 14 95| 40 06 158)253 18 157
~5] 10 Tﬂ& 18 Oct 24 1656 27 40)153 08 O&51) 41 07 171|265 31 11.0
Pedigree average Aug. 18 Oct. 24 | 85.1 14.7 41 258
Mutation factor . .
betwean podigree (¥) 3.8 32 5.1 2
“Toyoshirome’™ =1 10 JAug 17 Oct. 27 | 608 23 38|144 07 461 43 08 149{ 271 11 .109
~2| 10 |Aug 18 Oct. 27 | 568 &7 100]742 11 78] 44 07 151|223 1.3 128
<3| 10 JAug. t8 Oct. 27 | 632 45 21[145 05 35| 43 08 182270 13 126
—~4] 10 tAug 18 Oct 27 | 627 61 $€B8|142 08 53] 48 09 182]2.7 1.1 115
-6l 10 JAug 1B Oct 27 {613 44 720139 09 68| 50 06 127{219 15 148
Pedigree average Aug. 18 Oct 27 | 80.9 14,2 48 21.4
Mutation factor
batwean pedigree (%) - 3.9 1.6 7.0 1.4

Remarks: 1) Pedigree with circuled pedigree number is the selocted pedigree.
2) ‘Fukuyutaka' and *Toyoshirome" are widely grown in Kyushu district.

3) Seeding: July 10 :
Culture density: width of footpath is 70 om; interval between plants is 14 om;
cone piece for one plant and 10.2 pieces/m
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Exhibit B
Quantitative characters associated with plant and seed sizes, and major chemical
components in seeds

1. Cultivation
The experiment was conducted in the summers of 1996, 1998 and 2000 at the

National Agricultural Research Center for Kyushu and Okinawa Region, Nishigoshi,
Kumamoto (32° 52' N, 180° 44’ E, 85m above sea Jevel). ‘Fukuyutaka’ was used as the
most similar previously existing variety to L-Star’, because Fukuyutaka’ was the
recurrent parent in the breeding and is a leading cultivar in Kyushu region where
1-Star’ is supposed to be well-adapted. Soil series was heavy clay, which is
characterized by large amount of organic matier. well drainage, but high capability of P
fixation. 100g m-2 of calcium carbonate and 8, 10 and 10 g m2 of N, P205 and K20,
respectively, were applied to the exj)erimenta] site before the planting. The
experimental design was a randomized complete block in three replicates. L-Star’ and
‘Fukuyutaka’ were planted in five 0.7m-wide and 2.26m long rows on the 10th, 4th, 7th
of Julys in 1996, 1998, and 2000, respectively. The plant space was adjusted i0 14 em in
row around 2 weeks after the planting. Weed was controlled twice before flowering by
inter-row tillage. The experimental site was not irrigated but plants did not show so
severe water deficiency to affect the quantitative characters measured here, because of
regular rainfall during the growing season. .

2. Measurement '
Flowering and maturing dates of the two cultivars were recorded for each replicate.

Main stem length, numbers of main stem nodes and primary branches were measured
for 20 plants harvested from each replicate at maturity stage; 100 seed weight, protein
and oil contents in seeds, and seed shape were determined from the seed bulk of around
70 plants from each replicate. Three 100 seeds were sampled from the seed bulk of each
replicates to determine 100 seed weight; around 20g of seeds were milled by Cyclone
Sample Mill (Udy Cooperation, Fort Collins, CO) and screened in a sieve (diameter:
Imm) for the analysis of protein and oil contenis by near infrared reflectance
spectroscopy. Seed dimension (length, width and thickness) were measured for the 50
seeds sampled from the seed bulk of each replicates to determine seed shape in 1996

and 1998.

3. Statistic analysis
Analysis of variance was used to evaluate the significance of cultivar’s difference. If

no asterisk svmbol is given, then difference did not have a significant diﬁerencei at P

0.05.
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4, Description of characters .

1) L-Star’ flowered on the same date as ‘Fukuyutaka *(days to flowering: 41.3 vs. 41.3)
across the three vears (Tab}e,&l) * L-Star’ matared 0.9 days earlier (days to maturing:
112.4 v=. 113.3), although the difference was not significant at P < 0.05 (Table82),

2) ‘L-Star’ had a longer main stem than ‘Fukuyutaka’ across the three years; however,
the difference was not significant (Table 33)L-Star’ had more main stem nodes than
Fukuyutaks’ in 1998 (14.9 vs. 14.0, significantly different at P < 0.05 ); however,

" 4,-Star’ had similar number of main stem nodes in the other years (14.7 vs. 14.7 in
1996, 16.2 vs. 16.3 in 2000) (Table jli).‘L—Star' had less primary branch across years
(4.2 ve. 4.8), although the difference was significant only in 1996 (Table ‘ﬂ

3)‘L-Star’ had larger seeds than Fukuyutaka’ across years, although the difference
was significant only in 1996 (Table gt). 1-Star’ had smaller dimension than
Fukuyutaks’ except for the width in 1996, although the difference was not
significant at P < 0.05 (Tablet?) L-Star had a elongate seed shape in both 1996 and
1998; however, Fukuyutaka’ had a elongate in 1996 but spherical seed shape in
1998.(Toble 68), ' |

4) L-Star’ had similar amount of protein in its seeds to Fukuyutaka’ (Table 81} L-Star
always had higher oil content than Fukuyutaka’, although the difference was not
significant at P < 0.05.(Table Bit). '

Consequently, 'L-Star' was most similar to Fukuyutaka’; in plant size and seed
quality, because L-Star’ did not have any consistent difference with Fukuyutaka’ in the
quantitative plant and seed characters measured in the three years’ experiment at

KONARC, Rumamoto, Japan.
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ADDENDUM TO EXHIBIT B

Originally filed Exhibit B should be corrected on item 3) of its second page, first
sentence, to indicate:

“3) ‘L-Star’ had smaller seeds than ‘Fukuyutaka’ écross years, although the difference
was significant only in 1996 (Table 8. :

The present variety ‘L-Star’ shows the following differences from the closest variety
“Fukuyutaka™:

a. Lipoxygenase 1,2 and 3 are all absent in ‘L-Star’, but all present in
“Fukuyutaka”.

b. The hilum color of ‘L-Star’ is yellow, while the hilum color of
“Fukuyutaka” is pale brown.

c. The seed shape of “L-Star’ is elongate. (Applicants note that a revised
Exhibit C is also provided herewith making this correction). The seed
shape of “Fukuyutaka” in 1996 was elongate, but in 1998 was spherical.
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Table g Days to flowering
| Experiment Year

Variety - 1996 1998 2000 Average
L-Star 39.0 42.0 43.0 413
Fukuyutaka 39.0 42.0 43.0 41.3
F value |

Cultivars - - -

Biocks - . -

Note: Flowering date is determined as more than 50% plants begin to flower.
F value was not able to be culculated, because no variant among 2 cultivars and 3

blocks over the three seaosns of 1996, 1998 and 2000.

Table§. Days to maturing
Experiment Year .

Variety 1996 . 1998 2000 - Average
L-Star 105.3 111.0 121.0 1124
Fukuyutaka 107.3 111.8 121.3 113.8
F value

Cultivars 4.000 0.143 0.053

Blocks 0.778 1.000 0.684

Note: Maturing date was determined as more than 80% plants reach physilogical

maturity.
F values at 1 and 5 % P were 98.5 and 18.5, respectively, for the statistical

- signficant difference between two cultivars, and 99.0 and 19.0, repectively, among
three replicated blocks.
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Table 82 Main Stem length (cm).

Expériment Year

Variety 1996 1998 2000 Average
1-Star 63.5 - 55.1 67.3 62.0
Fukuyutaka 64.3 49.3 65.2 59.6
F value

Cultivars 0.105 11.9 i1.6

Blocks 0.586 0.831 12.6

Note; main stem length was measured from the cotyledonary node to the uppermost

ndde of main stem.

F values at 1 and 5 % P were 98.5 and 18.5, respectively, for the statistical
signficant difference between two cultivars, and 99.0 and 19.0, repectively, among

three replicated blocks.

Table 1 Number of main stem nodes.

Experiment Year

Variety 1996 1998 2000 Average
L-Star 14.% 149 16.2 156.3
Fukuyutaka 14.7 14.0 16.3 - 15.0
F value o |
Cultivars 0.053 972.0%* 0.662
Blocks 0.010 72.3% 0.258

Note: F values at 0.05 and 0.01 P were 18:5 and 98.5, respectively, for the siatistical
signficant differenc between two cultivars, and 19.0 and 99.0, repectively, among

three replicated blocks.

* % Signficant difference (P < 0.05 and P < 0.01, respectively) based based on an

F test.
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. Table p§Nunsber of primary branches
Experiment Year

Variety 1996 1998 2000 Average
1-Star 3.6 5.2 38 4.2
Fukuyutaka 4.0 6.3 4.2 4.8
Fvalue ' W
 Cultivars 32.9* 0.687 0.185
Blocks - 11 0.669 0.313

Note: Primary brach was regarded as it prodeuced more than two nodes on the main

stem nodes. ‘
F values at 0.05 and 0.01 P were 18.5 and 98.5, respectively, for the statistical

signficant differenc between two cultivars, and 19.0 and 99.0, repectively, among

three replicated blocks.
*: Signficant difference (P < 0.05) based based on an F test.

Tablefl 100 seed weight (g) at the 15% moisture content.

Experiment Year

Variety 1996 1998 2000 Average
1-Star 25.8 28.1 319 28.6
~ Fukuyutaka 27.3 . 283 33.2 30.0
F value _
Cultivars 46.1* 2.104 3.642
Blocks 26.6* . 0.533 0.152

Note: Primary brach was regarded as it prodeuced more than two nodes on the main

stem nodes.
F values at 0.05 and 0.01 P were 18.5 and 98.5, respectively, for the statistical

- signficant differenc between two cultivars, and 19.0 and 99.0, repectively, among

three replicated blocks.
*: Signficant difference (P < 0.05) based based on an F test.
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Table P}Seed dimension(mm).

1996 1998

‘Variety Length  Width  Thickness - Length  Width  Thickness
L-Star -~ 8.568 7.83 6.49 8.08 7.85 6.70
Fukuyutaka 8.70 7.78 6.63 8.41 8.00 . 7.05
F value '

Cultivars 1.990 0.814 2.5618 , 9.41 7.42 7.10

Blocks 0.103 0.351 0.318 195 5.50 0.23
Table % Seed shape

1996 1998

Variety Lw LT T/W Shape LW LT T/W Shape
L-Star 1.0 1.32 0.88 Elongate 1.08 121 0.85 Elongate

Fukuyutaka 1.12 1.31 0.85 Elongate 1.05 119 088 Spherical
Note: L, W, and T are length, width, and thickness, repectively of seed.
~ Seed shape is defined as follws: '
Spherical: L/W, L/T, and T/W ratios < 1.2
Elongate: L/T ratio > 1.2; T/W ratio < 1.2
Sherical-Flattened:L/W ratio > 1.2; L/T ratio <1.2




Table®q Protein content{%) in seeds

@ 200300228

Experiment Year

Variety _ 1996 1998 2000 Avg
L-Star 41.6 40.3 43.3 41.7
Fukuyutaka 42.2 40.5 425 41.7
F value

Cultivars 7.84 0.64 3.76

Blocks 0.21 6.27 0.88

Note: InfraAnalyzer 500 (Bran+Leubbe GmbH, Norderstedt, Germany) was used for
NIR analysis. The calibration curve for the determination of protein content had
been made using dates analyzed by semi-micro Kheldahl method at KONARC.

" Table B1e. Oil content(%) in seeds

Experiment Year

Variety 1996 1998 2000 Avg
1-Star 297 26.8 21.9 23.6
Fukuyutaka 21.7 25.1 21.7 22.8
F value '

Cultivars 10.61 12.64 0.92

Blocks 0.14 2.78 8.29

Note: InfraAnalyzer 500 (Bran+Leubbe GmbH, Norderstedt, Germany) was used for
'NIR analysis. The calibration curve for the determination of oil content had been
made using data analyzed with hexanal by Soxhelt method (Soxtec System HT

1043 Extraction Unit, Tecator, Hoganas, Sweden) at KONARC.

17
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U.5. DEPARTMENT OF AGRICULTURE EXHIBIT ¢
’ {&pybean)

AGRICULTURAL MARXETING SERVICL
. SCIENCE AND TECHNOLOGY
PLANT VARIETY PROTECTION OFFI1CE
BELTSVILLE, MD 2070%

CBJECTIVE DESCRIPTION OF VARIETY
SOYBEAN {Glycine max {L.) Mert.)

| FOR OFFICIAL USE ONLY

NAME OF APPl..ICAh-:'l'(S,
National Agricultural Research Organization

Ciry, Swate, and 20F Cade;

ADDRESE (Ler¢at and No. or £F, 1. M.,

,i VARIETY NAME

1-1, Kennondai 3-chome, Tsukuba-shi, j
; L-Star

=4y
Ibaraki, JAPAN .
TEMFORARY OR EXPIRDVMENTAL
DESIGNATION

|

PLEASE READ ALL INSTRUCTIONS CAREFULLY: Place the sppropriate number that describes the veriete] characier of this variety in the boxes

below.

g 9 9 4 g
j I , ] 1 when number Is either 99 or less or % or Jess respectively. Dam for

Place 5 2ero in the first box (e
qusntitative pleat characters shoold be besed on s minimom of 160 plants, Cowpsrative data showld be determined from varicties entered in the szme

trizl. Royel Humcnhural Epciety or any recognized color stzndard may be used to deterwine pient colors; desipnale aystem used:

Please answer ell guestions for vour variety; lack of response msy delsy progress of your spplics tion.

A. MORPROLOGY .

Seed Shape:
= Spherical-Flattened

1 = Spherical
3 | /W, L/T, agd T/W ratios < 1.2) {L/W ratio > 1.2; L/T ratio. < 1.2}

4 = Elongate-Flatiened

3 = Elongate
(L/T ratio > 1.2;T/W ratic > 1.2}

(L/T ratio > 1.2; T/W ratio < 1.2)

Seed Coat Color:

1 ‘ 1 = Yellow 2 = Green 3=

Seed Cont Lu.ster:

2[ 1 =Dull 2 = Shiny

Seed Size:

2! 71 grams/100 seeds

Hilum Color:

Brown 4 = Black 3 = Other
(Flease Specify)

= Yellow 3 = Brown 4 = Gray = Imperfect Black

= Other (Plecse Specify)

]—E
[
o
gy
82
LS X ]
[

S&T-470-2 {2-99) desipned by the Plemt Veriery Frotestion Office with MS Word05. Replaces LPGS-470-Z (683} which is obsojete. Fege 1 oi &



£ MORPBOLOGY {(Conlinuea)

Cotyledon Color:

1]

e——

i1 = Yellow

2 = Green

Seed Protein Peroxidase Activity:

|

1= Low 2z = Higk

Ej‘pocot‘_v] Color:

2 = Green with Bronze

€00

2003@@22@

3 = Light Purple

4 = Dark Purple extending 1o

lﬁgﬂl‘ ?-.;.:;:2. Tavis') Bands below Cotviedon bejow Coryledons unifoliplete leaves ("Hodgson',
— (' Woodwortk' or "Tracy')  ('Beeson' or 'Pickent 737} 'Coker', or "Hampton 266A")
Leaf Ehape:
_?__i 1 = Lanceglste 2 = Oval 3= Ovate 4 = Other (Please Specify) _
Flower Color:
E 1 = White 2 = Purple 3 = White witb a Purple Throat
Pod Color:

|

1= Tan

2 = Brown 3=

~ Pubescence Color:

(1]

L

0

1= Gray 2 = Brown (Tawny)

Plant Habit:

1 = Delerminste

Merurity Group:’ -

1 = 000 2 =00
6| s-m 7 =1V
11 = VI 12 = IX

Mastority Subgroup:

Please enter a value from 6-9

2 = Semi - Determinaie

Black

3 = Light Tewny

3 = Indeterminate

3=0 4 =1
§=%V 4=Vl
13=X 14=X1

4 = Inteymediate

5=11
10 = VO
15 = X1

B. DISEASE REACTIONS

Barterial

L=] l=]

0 = Not Tested

1 = Susceptible

fomr—
. 0 I Racterial Pustole (Yanthomonas campesiris py. glycines (Nzkano) Dye)

Bacterial Blight (Pseudomonas syringac pv. glycinea (Coerper) Young, Dye, & Wilkie)

Wildfire Blight (Pseudomonas syringae pv. abaci (Woll & Foster) Young, Dye, & Wilkie)

2 = Resistant -

3 = Tolerant

S&T-470-Z §2-0%) cezigned by the Plent Veriety Frotcdon Office with M

Word97. Replaces LPGE-470-2 (6-83) which Is obsolete.,

Fape Z ot &
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]3 DISEASE REACTIONS {Conunutc, 0 = Noi Tested 1 = Suseepible 2 = Relstun 3 o= Taloram

Brown Spot (Septaria giveines Hemmi)

Frogeve Leaf Spot (Cercospora sofina Hara)
0 | race 1

0 ’ race £

V|

race 2 race 3 race 4

B
|°

Other (P[equ Specify)

je]
o

race 6

B
|

|

Tarpet Spot (Corynespora cassiicolz (Berk. & Curt.) Wei)
Downey Mildew (Feronospora rrifoliorum var. manchurica (Nauwm.) Syd, ex Gﬁum)'::-_:-'
Powdery Mildew (Microsphaern diffuse Cke. & Pk.)

Brown Stem Rot {Phialophora gregaia (Allinglon & Chamberlain) W, Gams.)

Stem Canker (Disporihe phaseoiorum (Cke. & Ell.) Sacc. var, caulivora Athow & Caldwell)

R EEE

‘Pod and Stem Blight (Diaportke phaseolorum (Cke. & EI.) Sacc. var., s¢fae (Lehman) Wehmn.)

0 | Purple Seed Stain (Cercospora Jucehii (F. Matsn. & Tomoyasu} Gardener)

0 Rhizocionia Root Rot (Rhizectonia solani Kiihn)

Phyiophthora Root Rot (Phyiophthora megasperma Drechs. [, sp. glycinea (Kumn & Erwin)) ]

0 0| 0 0
| racel race 8§ race 15 race 22
0 0 0 0
race Z race 8 race 16 race 23
0 0 : 0 0
race 3 race 10 race 17 race 24
0 0 0 0 ,
race 4 race 11 race 18 Tace 28
O races 0| race12 0 race 19 0 _Tace 26, ‘
0| race 6 0| race 13 0 race 20 0 Other (Flease Speé{,@j _
0 race 7 0 race 14 0 race 21
0] i . .
Bud Blight (Tobacco Ringspot Virus)
01 . o ' .
Yellow Moseic (Bean Yellow Meszaic Virus)
S&T-470-% {2-8€) desipned by the Pient Veriety Fromotios Office with MS Werds7, Kepizees L PGE-470-2 {6-E2) which ds cbsolete. Fape 3 of B~



LT DISEASE REACTIONE (Connnuec;

e

i | Pod Morttie {Bean Pod Mortile Virus;
| .

I Cowpez Mosaic (Cowpes Chiorote Virus)

Seed Motde (Sovbean Mosaic Virus)

Nemstode

Sovbean Cyst Nemnatode (Heierodera glvcines Ichinohe)

0

0

0 | race 1 | 0| raced

0 . race 2 0 race 5
' race 3 0! raceé
(2 avenleoo) |

\OOD

0 ’ Lance Nematode (Hoplolaimus columbus Sher)

Utz AMS FVPO

= Not TesieC 1 = Susceptibic

race 8
race 14

Other (Please Specify)

—— .
0 ’ Southern Root Knot Nematode (Meloidogyne incognita (Kofoid & White) Chitwood)

Northern Root Kpot Nematode (Melsidogyre hapla Chitwoeod)

E Peanut Rmﬁ Koot Nemstode (Melaid’ogyne arenaria (Neal} Chitwood)

0 , Reniform Nemstede (Rotylenchus reniformus Linwood & Olivera)

Jevanese Nemutode (Meloidogyne javanica (Treub) Chitwood)

1 ’ Other Nematode (Please Specify) Meloidogyne arenaria

2 = Xesistont

2@@3@@22@@4

3 = Toleront

- C. PHYSIOLOGICAL RESPONSES

0

0

]

o

Iron Chlorosis on Cailcareous Soil

Phosphorns

Boron

Aluminum

Sah

Drought

0 = Not Tested

1 = Susceptible

Other (Please Specify)

2 = Resistanpt 3 = Tolerant

S&T-470-7 (2-25) Cesigned by the Plam Veriery Prowcton Office with ME Woré®s. Replaces LPGS-270-2 (6-E3) which'is obsolete.

FPage d i €
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L. INSECT REACTIONE U o= Not Testes 1 = Suscepiibis = Resmam 3 = Tolerzm
iO ' : T e

| Mexican Besn Beetle (Epilachne varivests Mulsast)

0 { Poraro Leaf Hopper (Empoasca faboe (Harris))

Other (Please Specify) MWWM& permission éZ/zo/zomBk))

E. HERBICIDE REACTIONE 0 = Not Tested 1 = Susceptible .2 = Resistant

Metribuzin

Bentazone

Selfonylurea

. Glyphosate
Glufosinate

Pendimethalin

Other (Please Specify)

- F. TRANSGENIC COMPOSITION

Has the developruent of the subject variety included the insertion of genetic material from an organism other than a soybean,

or, the remova)l of genetic material from the application variety? 'S
1f yes, please complete the following informsiion reguests*. Use additiona) pages if necessary. : YES NO

1. Please siate the vector's name:
2. Please state the vector components:
3. Please describe the genetic material successfully transferred into the subject variety:

4.” Pleuse describe the insertion protocck:

* A literature ciiation(s) explaining the {our mformatmn regquests above may be an acceptah]e alternefive to campletion of
the "Transpenic Composition" portion of this form.

G. BIOCHEMICAL MARKERS

Please describe zmy bjochemical information here, which vbu believe will be helpful in furtber describing the subject variety
(e.g. Simple Sequence Repests, Rrstnchnn Fmgmem 1.ength Polymorphisms, lsorm:uc Characterization), -‘Use additional

pages if necessary.
L-Star lacks triple llpoxygenase isozymes in its seeds.

S&T-470-2 {2-99) desiened by the Plant Varnety Prowcton Office with MS Word97. Repleces LPGF-470-2 (6-£3) which is obsciew. Fage S of €
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Exhibit D

'L-Star’ is most similar to Fukuyutaka' as described in Exhibit B; however, 'L-Star'
carries three recessive alleles of loxlloxI, lox2lox2 and lox3lox3 for lacking triple
lipoxygenase isozymes in its seeds, whereas Fukuyutaka' carries the dominant alleles

of Lox1Lox1, Lox2Lox2 and Lox3Lox3 for synthesizing triple lipoxygenase isozymes in
its seeds (Fig. 1)

' :Lox3
i-/—LOXZ
Loxl

Fig. 1. SDS-PAGE of seed proteins
Lanes 1: ‘L-Star’, lacking lipoxygenase 1, 2 and 3.
Lanes 2: rYumeyw.ﬂ:alka lacking lipoxygenase 2 and 3.
Lanes 3: Kanto 102, lacking lipoxygenase 1 and 3.
Lanes 4: ‘Kyushu 119" lacking lipoxygenase 1 and 2.
Lanes 5: ‘Fukuyutaka’, kaving lipoxygenase 1, 2 and 3.
Lox1, 2 and 3: Lipoxygenase 1, 2 and 3, respectively.
4, 4’ and 4: Subunits of 4 conglycine-

Note: The soybean seed commonly produced by farmers has a grassy or beany flavor. .
This flavor is not a problem when the grain is used as animal feed, but it can be
objectionable to some persons when soybeans are used in -food products. The beany

- flavor is the result of the action of an enzyme called lipoxygenase. As the name implies,
the enzyme is involved in the oxidation of lipids or fat, which results in the beany flavor.
There are three forms of the enzyme, commonly referred to as lipoxygenase 1, 2, and 3.
The three forms occur in common soybean varieties grown by farmers.

24 .
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Table 1. Reaction of Fy, F., and: F, generations of D98-2018 to races 1 or 2 of Phytophthora

sojae.
Race | | Race 2
Dead | Alive Deag Alive
Number of plants
Bedford 35 0 33: 0
D99-2018 F, 0 24 0: 23
Bedford 36:3 0
D99-2018 F, 0 l 100
i
Bedford 33 0 34 0
D99-2018 F, 0 93 0 95

D99-2018 was selected inthe F

L]
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i
Table 2. Reaction of the ¥y gen?raﬁon of 299-2018 10 races 3 and 14 of SCN.

i
Race 3 mﬁng Race 14 rating
1 2 3 |4 5 Meamn(SE) 1 2 3 4 5 Me(SE)

~Number of plants- -Number of plants-
Hutcheson _ 1 6 4.9(0.14)
Bedford 6 1.0 1 8 3 3.2(0.17)
D99.2018 6 1.0 2 4 2.7 (0.21)
Essex ' 1 5 48(017)

Table 3. Seed yield of Bedfordiand D99-2018 on clay soil at Stoneville, MS.

2000 2001 2002 3-year mean
Bw/A
Bedford 18.8 149 48.6 27.4
D99-2018 25.8% 311 56.1%* | 37.7
Difference 7.0 16.2 1.5 10.3
LSD 58 10.1 53
LSD ,, 7.7 i 134 7.1
CV (%) 153 18.8 538

' 26 * Significant at the 5% level ofjprobabdlity; ** Significant at the 1% Jevel of probability.
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